An exploration of the sound environment in the city of Puerto Vallarta, Jalisco, Mexico, is presented. A series of interviews were held with 19 residents, of which 7 were undergraduate students, related to the perception of sound in or around places of different zones in the so-called "Viejo Vallarta" ("Old Vallarta").
Introduction
Several studies relating to the measurement of sound and some relating to noise nuisance in the population were done in the last decades in many European countries, and in Canada, in Japan and the United States (Canneli, 1974; Fidell, 1978; Brown and Lam, 1987; Barrigón et al., 2002) . In México a study was done in a small area of México City (Boullosa and Pérez, 1987) , recently a study of reaction to noise and other factors of the environment was done near the same area (Germán, 2008) , but there are no accessible studies, if any, undertaken in other cities in this country. The results of traditional studies show that the correlation between nuisance and sound levels is not always high enough to explain the results, especially when sound or noise is not produced by transport vehicles. In general the correlation is high for motor traffic noise (European Commission, 2008) . The cause of this low correlation for other types of sounds is attributed to the overlooking of other variables that are part of the psychological reaction of the population to the sound environment. There is another dimension related to noise, and that would be the perception by the people subjected to it, even more, the concept of " intention" is central to the problem, that is wanting or not wanting to listen to a given sound. The perception of the presence of a sound is related to its contextual attributes, be them social, cultural or topological in a given urban environment. Most of the cited studies have not considered this aspect of the problem. Most of the regulations -in places where they exist-focus mainly on the measurement of maximum sound levels and therefore bypass the human perception of sound. This perception rests mainly in the meaning that a given population gives to the sounds heard, in relation to the source generating the sound, which always occurs in a given context (López Barrio and Carles, 1995) .
The conjunction of an emotional and aesthetic view and intellectual knowledge was initiated by A. von Humboldt, who in the beginnings of the XIX century wrote about the "natural scenes" in which he portrayed, among other things, the sound scenes he "observed" in his trips to México and other Latin American countries; he described real soundscapes, sound memories, etc. (Velasco, 2000) 1 . More than a century later, several researchers from various countries have given new approaches, from the 1970s on, to the sound environment and noise in rural and urban environments. Schaffer (1977) proposed the soundscape concept, considering that when humans enter an environment they have an effect on it, they become composers as in a musical composition in which the population actively participates, consciously or unconsciously. He also established acoustic ecology as a new discipline, and the necessity of preserving certain sonic spaces that are important for the communities, be them natural or built by man. The soundscape concept is somewhat general especially when applied to urban noise. It has more application in landscape design. Augoyard (1999) proposed the sound effect concept that describes a particular sound perception as a result of certain physical conditions (such as the nature of the source, the acoustics of the place, etc.), cultural and social settings, and certain perception mechanisms. These effects define or condition certain soundscapes and are an integral part of its subjective evaluation. A well-known example of a sound effect is reverberation (the persistence of sound in a room -or in a narrow street limited by buildings in a city-, after the source stops emitting sound).
In Switzerland, the sound identity concept was used (Amphoux 1993) in the study of three Swiss cities; this concept emphasizes the positive aspects of sound considering the types of sources, sound levels, time distribution of them, periodicity, etc. A city has characteristic places or zones in terms of types and levels of sound and noises and social concomitant activities; it is not homogenous. The concept takes into account cultural issues, 1 The mexican poet M. J. Othón (1858-1906), was a master of dynamic sonic landscape portrayal -this time in the realm of poetry-and of descriptive natural scenes (panoramic sonic shots), keeping a certain aesthetic distance. A brilliant example of this would be the poem "Himno de los bosques" (Hymn of the woods), a small fragment follows ".. uses of space and associated ambiances or events that are part of the culture and lore of the place (for example the sound events that occur in a given festivity in many towns in Latin America), which are left aside in the majority of noise studies. That author proposes for a sound ambiance three dimensions: acoustic, topological (relating to the organization of urban space) and cultural.
The concept of "ambiance" (from ambiens going around, surrounding) originated in the XIX century (Augoyard, 2005) and includes all that is involved in the perception by all senses, that is, the light, sound, odors, colors, constructions, traffic, even the state of a place, weather, for example. An element of time is involved as this ambience changes in time. In general, it includes "all material and moral atmosphere that surrounds a place" (Amphoux, 2004 ), but we might add that "is" part of a place, in particular urban public spaces, where people immerse and get surrounded by the ambience. The different factors that make up the ambience can interact and contribute to or inhibit the reaction of a human to other factors; for example, a beautiful sight or an odor might inhibit the perception of a given sound or a collection of sounds.
Also, in relation to sound, the reaction of the population or an individual to the sound or sonic ambiance of a given place also depends, among other factors, on the compliance of the place to certain expectations. A given place is identified by those activities that produce uniquely identifiable sounds: a park is (or should be) quiet and a place of tranquility; a market is identified with the sounds of vendors selling their produce, etc. It constitutes a specific and complex atmosphere that changes in time and sometimes is cyclic -in the course of a day, a week, or a season-. The sound identity might be conscious in certain part of the population or some individuals but it might be hidden and unconscious in others, as it was corroborated in our case.
Puerto Vallarta is known for being a resort and an international retirement destination -mostly for Canadians and US citizens-. It has nearly 350,000 inhabitants, but the number is growing, and with it, transportation and vehicle traffic has had a concomitant increase. The relation between sound and tranquility has not been investigated in Vallarta -or other cities in Mexico. In a study relating to the quality of life in the Puerto Vallarta region (Massam et al., 2003) , whose purpose was to examine the impact that tourism has on the quality of life, individuals were asked to indicate the importance and satisfaction levels for a set of indicators relating to quality of live. Among other findings, the indicator peace and tranquility had a 4.7 score in a 5 point scale, the other most important indicators were health, family, water, air, and education (5 indicated very high importance and 1 very low importance). Noise was among the least important indicators (along with shopping, and holidays).
The present study was undertaken in order to investigate the perception of sound in general, as well as to identify specific sonic ambiencesperceived as positive or negative-, which are characteristic of Puerto Vallarta. A series of interviews were held related to the perception of sound in or around places of different zones in the so-called "Viejo Vallarta" ("Old Vallarta"). The purpose was twofold, firstly, to explore the ideas people have relating to the sounds they hear in the city -and in general the ideas they have relating to peace and tranquility and noise-; secondly, to identify some zones or places that have a particular sonic environment.
We give some results and discussions relating to the perception and description of sounds and places that led to the sonic identities. Some measurements of sound levels, at different times of the year were made. These measurements helped in the analysis of the responses given by the interviewees.
Procedure
The methodology applied was non-standard and covered two aspects:
Using the memories of places and sound events heard in them, the interviewees disclosed through their description sounds that characterize a given place. A questionnaire (5 questions) was applied to 12 (7 men, 5 women) non-student residents and 7 undergraduate (Centro Universitario de la Costa -CUC) students (5 women, 2 men). The analysis of the answers to the questions posed by the interviewer identified specific places with a sonic identity. The perception of peace and tranquility was investigated by asking the question: What is peace and tranquility to you? This question was posed to nine people (the 7 CUC students) and two nonstudents. The overall results are given in graphs and a table of individual responses to a given place.
B) Acoustic measurements
Sound Pressure Levels (SPL), or sound levels, in dBA re 20 µPA (the dBA weighting is an electronic weighting that simulates the logarithmic response of the ear), were measured in different months (February, April, and October, 2009), in a total of 8 points and different times of the day, not always at the same hours. A sound level meter CE HER-800 type 2/IEC651 previously calibrated was used. Sound levels were annotated by hand, holding the noise meter at around 1.20 m from the ground and 0.40-0.50 m in front of the person measuring; data were annotated every 30 seconds or every minute. All locations were in Puerto Vallarta and some measurements corresponded to locations mentioned in the interviews. The general conditions were sunny, temperature between 22-35 ˚C, light air wind.
The measurement points were located at (1) Las Glorias beach, a relatively calm beach at a short walk from the City Center, (2) in front of the Rosita Hotel (a historical landmark in the city) in an urban park with a water fountain, (3) at the Malecón, near the Hippocampus statue (another landmark) -a busy street with many restaurants, bars, stores etc., facing the beach, (4) at the town center-at the municipal government building in a very small park, (5), busy Colombia street in the City Center, (6) residential street near the beach; (7) busy streets corner, Juárez & Galeana; (8) Perhaps the busiest main avenue, F. M. Ascencio Av, corner with Prisciliano S. -running for several kilometers-in the hotel zone, through the airport, etc. , were main dense traffic flows into the city.
Analysis and Results
In response to the question: "Can you think of specific places in Puerto Vallarta that have a particular sound or characteristic sonic ambiance?" several places with a given sound ambiance were mentioned (30 places, but some were mentioned only once and included places that are not in old Vallarta). The ten locations in old Vallarta, which were mentioned at least 3 times vs. the number of times it was mentioned (by different interviewees), is shown in Figure 1 . In what follows, only some of the locations, their sound levels and responses to some of the questions are analyzed. In relation to the beaches (playas)-the most mentioned, general, location -some of the answers were "I like to walk on the beach and hear the waves breaking in the rocks", "The sound of the wind and the waves is relaxing", "The 'Twins'… beach is relaxing because of the waves, the wind, the birds", "Tranquility.
..Especially those far away...", "You can hear the pelicans and the sound of the waves". "Relaxing due to sound of the waves, but I dislike the barking of dogs, and the beach vendors". "In…beach you can hear the sound of birds, the wind in the trees, but not on weekends".
In general, the answers showed that people like the natural sounds related to the beach and dislike the noise of the people on weekends, or caused by any other activity.
Sound Pressure Levels (SPL, A weighting)), also referred to as sound levels, were measured at a point in Las Glorias beach, in the morning, these are shown in Figure 2 . The lines joining the points are there for the purpose of clarity, they do not represent data points. The average sound level of a typical run of measurements was 57 ± 6 dBA. The standard deviation of the measurements is shown as an error bar on all the graphs. The maximum values were around 65-70 dBA and the minimum around 50 dBA, in typical runs of measurements; in a very calm day with no wind. The maximum levels were associated with the breaking of the sea waves.
The Malecón, a busy street on the beach in the city center, is a place where many bars, cafés, restaurants, galleries, and stores, are located. It is a typical pedestrian street where peopleespecially tourists-gather. There is a heavy traffic flow all day long. The sound levels were measured near an emblem of the place: the Hipocampo (Hippocampus) statue. The sound levels vs. time are shown in Figure 3 . The average sound level, in this instance, was 72 ±6 dBA. The maximum level was 89 dBA and the minimum 60 dBA. The average sound level for the three dates was 68±5 dBA, at around 12 h. . Nevertheless, many of the events that appear as peaks in the graph were caused by the chattering of the birds -this park has a flock of numerous birds (mostly great-tailed grackles: Quiscalus Mexicanus), as well as the periodical ringing of the bells in the church -in front of the park, at one-(small) street-length distance, children playing or sounds of people talking. The average sound level for the three dates was 66±4 dBA at around 13 h. The index used is strictly dBA Leq , which is the continuous equivalent sound level (A weighted) that has the same average energy as the fluctuating measured noise, in a given time interval (the time, interval can be seconds or several hours) if it is 24 h the night hours are penalized giving them a mathematical weight. of measurements. The higher levels reached nearly 90 dBA. The average value was around 76 ± 8 dBA. More than 90% of the higher levels corresponded to the noise of buses, and pick-ups sometimes, with the added sound of radios or CDs played at high volume in the cabins. The average level for the three dates was 78 ± 8 dBA, in between (12-13) h .The peaks reflect the periodical nature -nearly 1 ½ min-of the traffic flow due to the traffic lights. The lowest levels reach the noise background -when there is no traffic flow-when at moments there was not a single bus or vehicle in the vicinity of the measuring point.
Along this street there is a sonic effect: reverberation, due to the narrowness of the street. The buildings, though not very tall on both sides of the street, cause reflections between them; the level of sound rises due to the accumulation of sound reflections. This effect was clearly perceived by the authors but not investigated or measured in any way. The same buses circulating in a nearby and wider street and with lower buildings, gave the impression of producing rather lower sound levels in that street.
Only one person referred to this area as a positive location "I like to hear the voices …. from the people doing their activities". All the rest were negative, some of which were "It is a nuisance; it bothers me because of the noise from the city buses. I dislike the noise from the accelerating buses, because the streets are narrow and cobblestoned". "It is a disagreeable street; that street parallel to the Malecón", "Very noisy because of traffic flow; klaxons and braking of cars". "Very irritating near the Ayuntamiento building because of urban buses"; "It is the noisiest location in Puerto Vallarta at any time, because of vendors, traffic flow, nightclubs".
The buses are mostly gas -and possibly some diesel-powered. The sound of buses, and sometimes pick-ups and SUVs, to which the loud music that most of them play adds, predominates. It is the single most important contribution to high sound levels in the city center during the day and part of the night. During the night, the sound of loud music in bars and discotheques contributes to the typical ambiance of the city center, especially in the Malecón. The lowest values of sound levels at midday (average value at around 13:00 hours, was 55±4 dBA) were measured at locations on the hills surrounding the Banderas bay in Puerto Vallarta.
Discussion
Due to the difference between the interviewed populations: students and non-students, the answers differ somewhat with respect to the perception of some places. Strangely enough the Malecón zone was mentioned by most of the students as a disagreeable place. This might be due to the fact that many of the students in the CUC come from other towns near Puerto Vallarta, which are quieter or calmer and do not have all this kind of entertainment -on the other hand, maybe too expensive for most of these students-and because some yearning for their hometowns was reflected in their answers.
The main church (Iglesia de Nuestra Señora de Guadalupe), and the sound of the bells were mentioned by non-students as an agreeable place, and an agreeable sound. The city center (referring basically to the streets where buses circulate) was mentioned by both students and non-students as a disagreeable place.
A zone that includes part of the main avenue (F. Medina Ascencio) was referred to by students as the noisiest street in Puerto Vallarta (coincidentally. the highest sound levels were measured in this avenue: 90-92 dBA). The CUC campus was mentioned as an agreeable place with calmed or mixed conditions -two students mentioned the noise of the nearby passage of commercial jets-, by some students. It was mentioned, as expected, only by students. In both populations, the beaches and their sounds were mentioned as agreeable -except when vendors or radios are present-.
The sound of the twittering of the birds is the most mentioned (28 times) sound with a positive connotation, along the sound of the sea waves (27 times), and wind rustling through the trees (21 times). As mentioned many times before (Schaffer 1977) , natural sounds are in general agreeable to most people and most of non-natural sounds are disagreeable for most of the 19 people interviewed; the sound of traffic was also one of the most mentioned (30 times) sounds, this time with a negative implication, as noise; the sound of radios along with klaxons, bars and discotheques was mentioned 26 times.
Regarding the concept of peace and tranquility there were 49 different ideas as varied as "respect for people", "decelerated movement of people", "good attitude in people" to "sense of security", "to wake up without the noise from buses..", "without crowds", "clean without garbage", "a quiet place", "good quality of life.", "respect for the environment", etc. Of these ideas only 7 referred specifically to noise.
Finally, the sound level measurements were made in special conditions regarding the world economy crisis -during the whole year of 2009-and the surge of the Influenza AH1N1 in Mexico. The sound level measurements-especially in Aprilwere made in the days where almost all tourism (international and national) activity was very low. This situation might have had some influence on the results; probably if the measurements were to be repeated when normal conditions prevail, the sound levels would be somewhat higher.
Conclusions
A subjective sound and noise perception survey was made along with an objective noise surveymeasuring sound levels at different locations and dates-. The ethnographic exploration was done through the application of interviews with the same questions, relating to the noise perception. The interviews were held with two small populations of students and non-students. The results, though possibly limited due to the low number of people interviewed (19) and sound levels measured are representative, firstly, of the thinking of the groups of people interviewed; secondly, of the sound levels one would encounter in the locations surveyed (as corroborated in three different dates). The sound environment (the ensemble of sonic events that are characteristic of a location, district, or a city) of Puerto Vallarta is defined positively mostly in terms of natural sounds, mainly: the sound of sea waves breaking, the sound of birdsespecially at dawn and the evening-in locations with trees, or the wind rustling through trees.
Some locations are perceived in mixed terms, sometimes negatively, sometimes positively, depending on the person or the situation. Such places as the city center, in and around the Ayuntamiento park, or the Malecón corresponded to this perception. Some places or streets are definitively perceived as negative such as the streets where the traffic flow is dense (and includes trailers, heavy trucks, etc.) or is mainly due to the circulation of city buses as in the city center, these perceptions agree with the high sound levels measured in those locations. The bells of the main church (Nuestra Señora de Guadalupe) are considered -by non-students mainly-as part of the sonic identity of Vallarta. A periodical event that occurs daily is a pirates show on a replica of the Santa María caravel, around the harbor, that all people in Vallarta identifies as the "pirates ship" because of the sound of firecrackers that irradiates the harbor in front of Puerto Vallarta (what would constitute a sound signature of this cruise).
The concept of peace and tranquility is not specifically linked to sound or noise. Out of 49 ideas that were expressed (9 people), only 7 were related to sound or noise. They were varied and dissimilar but mainly related to quality of live and good relations among people. Finally, the sounds confer to the city -in the population's perceptions-a sonic identity as a result of the sonic signals that people hear and identify as typical of, or belonging to a location. This sonic identity is recognized consciously or unconsciously -the respondents become conscious of these sounds when they are forced to think by the interviewer-as a young interviewee said: " How interesting …I had never thought of these places in relation to sound." These results point to the fact that there exists awareness, in the inhabitants of Puerto Vallarta, of a sonic environment that they value and are conscious of its changing trends; sometimes for the worse.
